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In the investigation of tree rings and their relation to cyclic 
changes in weather and to certain astronomical features,! Dr. A. 
E. Douglass, Professor of Astronomy at the University of Arizona, 
found in the radial cracks of certain buried tree trunks a pure, 
transparent, crystalline substance. The investigation of this 
material is made the subject of this paper. The logs, evidently 
of some species of pine, were found buried in the debris washed 
down from the San Francisco Mountains, a few miles north of 
Flagstaff, Arizona. They became exposed by a later deep cut, 
resulting from the flood waters of these mountains. From a 
study of the trees of the immediate district it is estimated that 
the logs have been buried not less than five hundred years.. This 
conclusion is arrived at from an investigation of the rings in 
the trees and stumps still standing and rooted in the debris. 
Dr. Douglass also states that the ring cycles are entirely different 
from those found in trees at present living in the district, and 
that, furthermore, the buried logs vary greatly among them- 
selves. The figure given above, 500 years, is accordingly a 
minimum value, and many of the logs must have been much 
older. 

The filling in the radial cracks resembles on a small scale 
typical vein structure, as the walls appear to be covered with the 
crystalline material, which frequently projects towards the 
center, leaving many drusy cavities. In these cavities the most 
perfect crystallizations are found. In places the cracks are filled 
with more compact and less well crystallized material. The 

1A. E. Douglass. Climatic Cycles and Tree-growth, A Study of Annual 
Rings of Trees in Relation to Climatic and Solar Activity. Publ. Carnegie 


Inst. Wash., Bull. 289. 
169 


170 THE AMERICAN MINERALOGIST 


cracks from which most of the material was secured averaged 
about two millimeters across. It was first thought by the writer 
that the material was simply some common resinous substance, 
but on examination with a hand lens beautiful transparent ice- 
like crystals were observed, with sharp faces, and it was thought 
worth while to investigate as far as possible the limited amount 
of material available. Thus far only about three grams of the 
purified material have been obtained. 

The crystals are very soft, being easily crushed between paper. 
They are colorless and transparent like ice, with a melting point 
of 99-100.5° C. Sublimation takes place at the temperature of 
melting, sharp hair-like needles being formed in the tubes in 
which the melting point was determined. On platinum foil the 
crystals melt and burn with a smoky flame like a drop of oil. 
No residue is left on the foil. The crystals are very soluble in 
warm alcohol, depositing in short needles by rapid evaporation, 
and in stouter crystals on slower cooling. In heated benzene 
they are also very soluble, depositing on cooling in thin needles 
sometimes nearly 2 cm. in length. They are less soluble in 
ether, and insoluble in water. The average index of refraction 
as found by the immersion method, using mixtures of clove and 
almond oils, is 1.510 + 0.003. An Abbe refractometer was used 
to determine the value of the oils. The density is 1.092. 


Preant Fie. 2: 


Several of the best crystals were selected for measurement, 
the largest being about one millimeter in length, and one half 
millimeter in diameter. These were mounted on the end of a 
needle by means of sticky shellac (shellac and alcohol) and after 
the material had hardened the crystals were measured on a 
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Goldschmidt two-circle goniometer. The crystallization was 
found to be orthorhombic, the simplest and most common com- 
bination being represented in Fig. 1. Fig. 2 is somewhat idealized 
and shows a combination of all of the forms observed; one crystal 
measured contained representatives of all of these forms in 
approximately the relationship shown in this figure. The domes 
and pyramids are very frequently unsymmetrically developed 
in such a manner as to give the crystal a monoclinic aspect. 

The crystallographic data obtained are given in the following 
table. 

TABLE 1 
CRYSTALLOGRAPHY OF FLAGSTAFFITE 
Po = 0.4813, qo =0.5951. a@:b:c = 1.2366:1 : 0.5951. 


Letter ¢ p Symbol P ianeuced, 
Pee one 38° 58’ 37° 20° iy il 12 
Or 90 00 25 40 101 | 6 
jes ae oe 15 40 61 32 131 4 
11 ila ate 38 58 90 00 110 4 
BU A 90 00 90 00 100 2 


In order to obtain a sufficient amount of the material for a 
chemical analysis it was found necessary to devise a method for 
its purification. This was successfully accomplished by first 
treating the material with ether to dissolve as much as possible 
of the yellow resin, with which the crystals were mixed, and then 
recrystallizing from alcohol. During the process of recrystalliza- 
tion, when the crystals became yellowish due to resinous material, 
they were washed rapidly with ether. The next crop of crystals 
from alcohol would be nearly colorless. Some of the pure crystals 
from alcohol were measured and found to be identical with those 
from the wood. They were therefore of the same chemical 
composition and no reaction with the solvent had taken place. 
The average of the best results from five analyses is given in 
the table below. The results checked among themselves as 
well as is usually the case in elementary organic analysis. 


Per cent. | Ratio | Simplified ratio 
WarbOneeeeetat ee hae ee | 66.21 5.52 | 3.97 
ERY GROG Clice peat or haat og 11.55 11.45 8.31 
Oxy eels ovis ental 22.24 1.39 | 1.00 


As seen from the last column, the empirical formula for the 
substance is C,H;0. 
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In order to determine the molecular formula a molecular weight 
determination is necessary. This was accomplished successfully 
by the boiling point method, using benzene (C¢He) as a solvent. 
The crystals from benzene were also measured on the goniometer 
and found to be identical with the original ones, showing that no 
combination took place between the solvent and the substance. 
The molecular weight was found to be 210 + 7, this being the 
result from six determinations. This shows conclusively that 
the empirical formula is to be taken three times, giving Cy2H2,0; 
as the molecular formula, with a theoretical molecular weight 
of 216. 

No results have been obtained as yet regarding the molecular 
structure of the substance. Work in this direction is in progress 
but the small amount of material available makes a successful 
outcome exceedingly doubtful. 

The occurrence of this mineral in buried logs and its association 
with resinous material would seem to show conclusively that it 
has been derived, thru some process of oxidation or hydration 
perhaps, from the natural resins of the wood. A search among 
the terpenes and their derivatives, however, fails to bring to 
light any substance corresponding to flagstaffite. The nearest 
approach, perhaps, is colophonin, C;9H220s, a crystalline product 
mentioned by Beilstein.2, The monohydrate of this is described 
as subliming easily and melting at 106°. It is easily soluble in 
water. Tschirsch has published a large number of analyses of 
resinous substances.2 Many of these are non-crystalline and 
may be mixtures, and none correspond very closely to flagstaffite. 

A number of other organic minerals of occurrence similar to 
flagstaffite have been described from time to time. Many of 
these are amorphous or at best poorly crystallized, but a few 
are well crystallized. One of the best known, perhaps, is fich- 
telite. In its mode of occurrence it resembles flagstaffite very 
closely, but in composition it differs, since it is without oxygen. 
Many other organic compounds have been described as minerals, 
but do not resemble flagstaffite in any respect except that they 
are of organic origin.‘ 

The name flagstaffite is given to the new mineral from the town, 
Flagstaff, Arizona, near which it was found. 

* Handbuch der Organischen Chemie, (3), 563, 1897. 


’ Die Harze und die Harzbehilter, Leipzig, 1906. 
4See Dana, System of Mineralogy. 
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THE GOLDSCHMIDT TWO-CIRCLE METHOD. CAL- 
CULATIONS IN THE MONOCLINIC SYSTEM, 
ILLUSTRATED BY MONAZITE FROM 
WEYMOUTH, MASS. 


CHARLES PALACHE 
Harvard University 
DETERMINATION OF ELEMENTS FROM COORDINATE ANGLES 


Figure 34 is the gnomonic projection of a few forms of a mono- 
clinic crystal (monazite) constructed from the angles of the 
Winkeltabellen. If it is compared with the orthorhombic projec- 
tion (p. 159) it will be seen to be similar to it, with the notable 


exception that the projection center (C) is not a node of the 
network marked out by the face-poles. This has its center at O, 
the projection of the basal pinacoid, which lies on the X coérdi- 
nate but at a distance from C depending on the angle (8) between 
the a and ¢ axes. Nevertheless the calculation proceeds as in 
the orthorhombic system with reference to C, for in the two- circle 
measurement the angles are measured, no matter what the system 
of the crystal, from the face or hypothetical plane normal to the 
prism zone. The angle ¢ of any face (pq) of the crystal of figure 
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34 is then measured from the Y codrdinate at C. The angle p 
is the angle between the face-pole and the point C and tan p 
represents the distance of the face-pole from C. We can there- 
fore use the same relation as before: 


x’ = sin ¢ tan p. y’ = cos ¢ tan p. 


Before proceeding to deduce the formulas connecting angles 
and elements, however, it is necessary to draw attention to a 
further relation illustrated in figure 35. This is a vertical section 
thru the projection, of figure 34 along the X coérdinate, showing 
the sphere of projection with center at S. The plotting of the 
face p q by its angular coérdinates ¢ and tan p in figure 34 is 
based on the assumption that the height of the plane of pro- 
jection above the center of the sphere is equal to the radius 
(h = 1). In the Goldschmidt system the symbols are based 
upon three elements, po qo ro, of which po and qo, normal to the 
two vertical pinacoids, are measured in the horizontal plane of 
the projection; ro, normal to the basal pinacoid, is always taken 
as unity whatever its direction. In the rectangular systems ro 
coincides in direction with h. In this case however ro deviates 
from h, depending upon the value of u (supplement of 8). Now 
if we wish ro to be unity, the plane of projection must be lowered 
by a certain amount as shown (for monazite where u = 76° 20’) 


Indes by 


in figure 35. Evidently all units measured in the upper plane 
of projection will be larger than in the parallel lower plane; 
they will however be in the same relative proportion, and the 
integral multipliers, p and q, will be the same in both cases. 
The true elements po qo (to = 1) can be derived from those cal- 
culated from the coérdinate angles by multiplying the latter 
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by sin 4 as shown below. All values measured in the upper plane 
(h’ = 1) will be indicated by primed letters, in the Jower plane 
by the same letters unprimed. 

From figure 34 we have for the face p q: 


/ 


x’ = sing tan p = ppo’ +e’. y 


/ 


cos g tan p = qqo’. 
For the face p g: 


x’ = sing tanp =ppo—e’. yy’ = cosy tan p = qqu’. 


From figure 33 we have: 


e’= cot w = tan p of face (001). ro =——. 


The values of x’ and y’ are calculated from the angles for each 
face. The x’ values give a series of equations which may be 
solved either for po’ or e’, it being assumed that p and q have 
been determined graphically by projection. e’ may be known 
from direct measurement of yu, the angle between the pinacoids 
100 and 001. qo’ is obtained directly by averaging the values 
of y’. 

Prisms.—The direction-line of a prism : © is a line thru O 
and the face p q. Its position is defined by the equation 
PPo’ 
qq" 


Prism angles give therefore the ratio only of po’ to qo’, as in the 
orthorhombic system. 


tan 9 = 


TRANSFORMATION OF ELEMENTS TO THE PLANE WHERE Ip = l 


From figure 35 we have the following relations: 


= sin p therefore h = sin p; 


— = — = —— therefore @ = 6 S10 pf, 


The same proportion will evidently hold for any other units 
measured in the two planes and we have therefore: 


Po = po sing. qo = qo Sing. 
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TRANSFORMATION OF PoLaR TO LINEAR AXES 


pw = 180° — B. 
Dice qo = csinB =csinug. Pm 
a 
e = cos £. h-=. sin 6. 
/ 
a= do = = ae ; c= — me do, cot B = rule 
Posinuw po siny sin pu 


CALCULATION OF ANGLES FROM ELEMENTS 


For p q and 0q, figure 34: 


x) EPpo 6 
tang =-= 
Mi qqo 
t = eX ry on PDE a Ss 
7} odidpinre Tuba @. \ake-cde gh Eaeoel 
For p0 
xX ppote 
= = 90° ia p= == 
tan ¢ oe) p h h 
For prisms: 
jane tan p = ©- p = 90°. 
qo 


Forms for the calculation of these relations may be found in 
Winkeltabellen, p. 19a and 19b. 

An illustration of the discussion of a monoclinic mineral on the 
above lines is given by Goldschmidt in an article on lorandite.! 
A very full discussion in English is to be found in the paper by 
A. 8. Eakle on the crystal form of colemanite.? 

To illustrate the use of the formulas we may discuss the 
gnomonic projection of inyoite given by Rogers in this journal.’ 
Measuring directly from this projection in terms of the accom- 


panying scale No. 4, which gives decimal parts of unity, we 
obtain: 


e’ = Zc = 0.46, Po = ¢d = 0.775, qo = ce = 0.63. 


1Z. Kryst. Min. 30, 291, 1898. 
? Bull. Dept. Geol. Univ. Cal., 3, 42, 1902. 
‘Am. Min., 4, 137, 1919. 
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From the transformation formulas: 
cot B = e’. Bi= 05°18". 


¢ = qo = 0.63. a= —— = 0.894. 


PROJECTION OF A MONOCLINIC CRYSTAL ON CLINOPINACOID, 010 


Certain monoclinic minerals (epidote, azurite, etc.) often show 
prismatic development parallel to the 6 axis (orthodome zone). 
In such cases it is much the easiest way to measure the crystal 
with this zone as prism zone (normal to V circle on the gonio- 
meter). It can then be projected in this position, the symbols 
determined graphically, and the elements calculated. Trans- 
formation of symbols and elements to normal position follows. 
It seems desirable to illustrate this procedure, as the case urises 
not infrequently. 


Fia. 36. 


In figure 36 is shown part of such a projection. The Y coordl- 
nate is the direction-line of the orthopinacoid, C the face-pole 
of the clinopinacoid. 

For a face p q for which ¢ and p are known we have the follow- 
ing relations: 

x 


sin g tan p = pPo sin yu, 


y = cos ¢ tan p = qo + PPo COS H. 
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If » is known by measurement these equations give values for 
Po and qo, the elements for this position. 


CALCULATION OF ANGLES 
Y _ do + Ppocos# Mo 


cot g =— = ae : + cot p, 
x PPo SIN yw PPo Sin yw 
; x PPo sin uw y Qqdo + PPo cos pw 
an =- = = — = a 
?™ sin ¢ sin ¢ cos ¢ COs ¢ 


While the equations are not of the best form for logarithmic 
calculation, still they lead to the desired result in a direct manner. 


TRANSFORMATION OF EKLEMENTS AND SYMBOLS TO NORMAL 
POSITION 
Let I be the normal position with elements po go ro(= 1). 


Let II be the 010 position with elements po”’ qo” ro’’(= 1). 
Then 


Qo 1 

Po Do” qo a we 
1 Po 

REG gee a — a 
os qo r qo 


1 
Symbol for any face (pq) (I) = = (II). 


eye. 


Symbol for any face pq (II) = ; (13: 


ILLUSTRATION OF PROJECTION ON 010 


As an illustration of this procedure the projection and drawing 
of a crystal of monazite is given in figure 37. The crystal was 
attached to the matrix in such a manner that it could only be 
measured in position (II). The faces were poor, so that elements 


were not calculated. The forms with symbols in both positions 
are as follows: 


II | I | Miller | II m Miller 
ie ae 0x roe) LOOW erences 10 01 011 
bee 0 Oe) OL ODIs eesececr cae: 1 1 111 
ce rae) 0 001 Tl cal tll 
m. o1 0 LLOW Seep tees 3 12 121 
Ww. ©0 10 1000 [o.5 —3} 1 121 
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The elements determined graphically are: 


yy _ 9:99 LOa. 275 
Po’ = 5 ill, do meters 1056, 
Qo” 

Po = pa” = .950. Calculated 955. 
0 
‘| 

qo = pol” = .901. Calculated 899. 
0 


p = 76° 15’. Calculated 76° 20°. 


CoGORDINATE ANGLES IN WINKELTABELLEN FOR ABNORMAL 
POSITION 


In the Winkeltabellen, pp. 7 and 8, the subject is treated of 
the relations of forms, symbols and codrdinate angles for the 
projections of a given crystal on the three pinacoids. It will 
be seen there that the codrdinate angles for all three positions 
are related thru certain additional angles, £) and 7, & and 7, con- 
tained in the angle tables, the significance of which is explained 
in a diagram on page 5. In the case of the monazite crystal of 
figure 36 we have a projection on b. For this position: 


yg” — 90° — £0, p”’ — 90° — 7. 


Turning to the angle-table for monazite, we find these values 
and can compare the measured and calculated angles as follows: 


: Pacutsied Measured 
£0 | n o”= 90°) p’’=90°—7 | 7) p 
ig) 90° 00’| 43°17’ | 0°00'| 46° 43’ 0° 00’| 46° 00’ 
a4 k 13 40 | 41 58 | 76 20/| 48 02 74 33 | 48 49 
a1) bee 50 48 | 0 00 | 39 12] 90 00 38 06 | 90 00 
i) WME ene 50 48 | 30020), 39012 | 59 40 38 00 | 60 40 
o 721.........|-36 29 | 56 06 |~53 31 | 33 54 |—52 36 | 33 20 


The crystal was poor and measured on the matrix under dis- 
advantageous conditions; the agreement of measured and cal- 
culated angles is therefore poor, but sufficed for identification of 


the mineral. 
DRAWING OF CRYSTALS IN ABNORMAL POSITION 


The drawings of this crystal are added because they illustrate 
the method of securing a perspective drawing in correct position 
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PiGaate 


directly from this abnormal projection. The case offers splendid 
demonstration of the flexibility of the Goldschmidt method of 
drawing. 

Figure 37b is an orthographic projection of the crystal on 
(010) made from the gnomonic projection, 37a, exactly as de- 
scribed for the ordinary basal projection on a previous page 
(Cryst. Draw., p. 91). Figure 37c is a perspective projection 
of the crystal in normal position (the edge a to m should be 
vertical) and is obtained from 37b by the aid of the guide-line, 
LL and angle-point, W, shown in the drawing. The position of 
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these aids to construction is that which they assume if we think 
of them in normal position and rotated with the crystal to 
the new position. The two drawings are related by lines normal 
to LL and the construction follows exactly the rules given in the 
paper on crystal drawing, page 93. 

The crystal of monazite here figured is interesting as marking 
a new locality for this mineral. The single crystal found occured 
in a cavity of a quartz vein in Weymouth, Mass. The vein is 
lenticular, following the bedding of the Cambrian slate of the 
region. The quartz crystals are large and fine, clear, with the 
usual forms. The monazite crystal, about 3 mm. in diameter, 
is clear and of dark amber color. The writer is indebted to 
Mr. T. H. Clark for the loan of the specimen and for the know- 
ledge of the locality. 


LISTS OF THE MONOCLINIC MINERALS INCLUDED IN 
GOLDSCHMIDT’S WINKELTABELLEN. Epcar T. Wuerry. Wash- 
ington, D. C.—The minerals are arranged as in the preceding list in increasing 
order of axis a. The approximate value of the monoclinic angle yu is also 
given; in most cases this is identical with 6 as given by Dana, but it is the 
complement of 6 as given by some other authors. 

Monocirnic MINERALS 


a c u Page ; a c u Page 
Euclasite (Euklas) 0.32 0.33 80°135 Quenstedtite..... 0.67 0.66 78 291 
Autunite (INalkur- bed a as aioe ee en ey a 
anite)........ 0.30,0:35.90 194 armotomite.... 0.7 2 
Heulandite...... 0.40 0.86 89 177 ravens sees oe SPE ey aoe a tf 
Claudetite....... 0.40 0.34 86 97 uspidinite...... : : 
Brewsterite..... 0.40 0.84 86 79 Realgar.........0.72 0.49 66 292 
Ganophyllite..... 0.41 1.83 87 155 Chalcomenite.... 0.72 0.98 89 92 
Kroehnkite...... 0.45 0.44 73 203  Picromerite...... 0.74 0.50 75 266 
Wapplerite...... 0.46 0.27 85 362 Vivianite........ 0.75 0.70 76 359 
Copiapite........ 0.48 0.98 72 102 Erythrite (Kobalt- 
Mordenite....... 0.50 1.07 89 244 bluthe) ee ee 0.75 0.70 75 199 
Epistilbite....... O51 O55 o6nldl | fitanitte.......)5 0.75 0.85 60 344 
Amphibole....... 0.55 0.29 75 37 Cyanochroite.... 0.76 0.50 74 107 
Kaolinite...:.... 0.57 1.60 83 196 Durangite....... 0.77 0.82 65 121 
Chlorite group... 0.58 2.26 90 400 Colemanite...... 0.78 0.54 70 100 
Freieslebenite. ... 0.59 0.93 88 151 Mfalachite....... 0.78 0.40 89 228 
Allactite......... 0.61 0.33 84 33 Symplesite...... 0.78 0.68 73 336 
Pharmacolite rienN 0.61 0.36 83 263 Wolframite. De 0830.87.90 366 
Brushite......... 0.62 0.34 85 81 . fare 
ons Azurite (Kupfer 
Homilite........ 0.62 1.28 89 179 later) 0.85 0.88 88 207 
Gadolinite....... 0.63 1.82 89 153 Wihewallie ape pee 0.87 137 73 363 
Hydroherderite... 0.63 0.64 90 174 L ad ee aa a 3 0 217 
i eadhillite....... OLS 7a lato 
PY aVOLES Sense te (0 eae oO bie Kieserite 0.91 1.77 89 198 
Wautartes. aes p : Deg aa ; g 
Sapphirinite.... . 0.65 0.93 80 310 oe sss 0.93 1.51 71 57 
Botryogenite..... 0.65 0.60 62 74 agnerite, = 
Fiedlerite........ 0.66 0.89 a ee Ge ts 0.96 0.75 72 361 
Hyalophanite.... 0.66 0.55 14 rocoite (Roth- 
Onbantice eae 0.66 0.56 64 143 bleierz)....... 0.96 0.92 77 297 
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Cryolite (Kryo- Clinohumite 

hth). eae ... 0.97 1.39 90 203 (Klinohumit) .. 1.44 1.08 79 183 
Monazites.. 0 0.97 0.93 76 243 Natronite (Soda). 1.48 1.40 59 322 
Lazulite: give. 96 0.98 1.65 89 216 Gaylussite....... 1.49 1.44 78 155 
Scolecite........ 0.98 0.34 89 320 Tenorite......... 1.49 1.36 80 340 
Baddeleyite...... 0.99 0.51 81 59 Vauquelinite..... 1.49 1.40 70 358 
Thomsenolite.... 0.99 1.03 87 342 Lanarkite........ 1.49 1.38 61 211 
Wollastonite..... 1.05 0.97 85 285  Darapskite...... 1.53 0.75 77 109 
Woehlerite....... 1.05 0.71 71 365 Allanite (Orthit).. 1.55 1.78 65 235 
Diopside........ 1.097 059740283) | Rinkitetse ees . 1.57 0.29 89 294 
Loavenite (La- Epidote. cic 1.58 181 65 129 

VENUG) say ees 1.10 0.72 70 215 Piedmontite 
Adélite: .BiLate ae Pi a6 ide ot (Manganepidot) 1.61 1.83 65 229 
Boraxs ae 1.10 1.13 73 75 Johnstrupite-Mos- 
Acmite (Akmit).. 1.10 0.60 73 282 @NGTIUES + 2 aes 1.62 1.36 87 191 
Pectolite (Pekto- Sylvanitetine. 26 1.63 1.13 90 334 

lith) gees 11 0.99 85 285 Chondrodite..... 1.66 1.08 71 182 
Mirabilite (Glau- Liroconite....... 1.68 1.82 89 222 

bersalz). 4.201. 1.12 1.24 72 159 Eudidymite...... 1.71 1.11 86 134 
Plagionite 1.13 0.85 73 268 Gibbsite (Hydrar- 
Semseyite jie Cea aN Pal seas: gilt). .= eee 1.71 1.92 835 185 
Laumontite...... 1.15 1.18 69 2138 Fillowite........ 1.73 1.42 90 147 
Petalitener ee VJ5"149 "68" 262" Peancie aaa 1.73 1.62 90 259 
Pisanite.. 7.04). 1.16 1.51 75 267 Dickinsonite..... ES L.20"62 117 
Pachnolite....... $:16..1.53:;90) 257; = Linarites 4 es 1:74...0.83'War221 
Rosenbuschite.... 1.17 0.97 78 297 MHerrengrundite... 1.82 1.40 89 175 
Bieberite . 2s: LIS" 153: vo, 690 Driplowites ee 1.86 1.49 72 3850 
Melanterite (Ei- Clinoclasite (Abi- 

senvitriol)..... 1.18 1.54 76 125 chit}? 25. F29s3: 1.91 3:85 81 "30 
Kainite......... 1.22 0.59 85 193 Xanthoconite 
Glauberite....... 1.22 1.03 68 159 (Xanthokon)... 1.92 1.02 89 370 
Partschinite.... 8... 1.22 O379 52 258) Sarkinite =e 2.00 1.52 62 310 
Barytocalcite. . . 1.25 0.85 61 62 -Johannite....... 2.04 1.46 85 190 
Dolerophanite.... 1.30 1.21 72 119 MHureaulite....... 2.09 1.05 66 184 
Neptunite....... 1.382 0.81 64 248 Hintzeite-Heintz- 
Prosopitemes.5. 04 1.32 0.60 86 273 ate Se eee 2.19 1.73 80 178 
Raspite aera. okay 1.35 1.11°72°292 Ludlamite. 2.22. : 2.25 1.98 79 223 
Bloedite (Blédit). 1.35 0.67 79 73 Beraunite (Eleo- 
Syngenite....... 1.387 0.87 76 337 OTIC) Fee: Se 2.76 4.02 49 126 
Spodumenite..... 1.37 1.27 50 326 Tronaite......... 2.85 2.97 77 351 
Dictzeitesaa. Slat 1.38 0.95 73 117  Stercorite........ 2.88 1.86 81 328 
Bichtelitewrscras 1,42 1.73 53 146 Mliargyrite....... 2.99 2.91 81 239 


NOTES AND NEWS 


Dr. Norman L. Bowen has resigned from the professorship of mineralogy 
at Queen’s University, and has returned to the Geophysical Laboratory of 
the Carnegie Institution of Washington. 


We regret to record the deaths of Joseph P. Iddings, the eminent petrolo- 
gist, and E. S. Fedorov, the Russian erystallographer. 


Dr. E. B. Matthews, Professor of Mineralogy and Petrography at Johns 
Hopkins University has been elected chairman of the Division of Geology and 
Geography of the National Research Council for the year 1920-21. 


The subscription price of the Revue de Géologie et des Sciences Connezes, to 
which reference was recently made in this column, has been fixed at 50 francs, 
which may be sent by International Money Order to Monsieur G. Tibaux, 
Treasurer Soc. Géol. de Belg., 35 rue des Armuriers, Liége, Belgium. 


